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1.
$K$ A Frobenius $K$-algebra [4]




$K$ $\urcorner \mathrm{F}1$ A $K$-algebra, $\Gamma$ subalgebra $\Lambda/\Gamma$
Frobenius extension $P$ enveloping algebra $\Lambda\otimes_{K}\Lambda^{o}$
$\mathrm{F}\otimes_{K}\Gamma^{o}arrow\Lambda\otimes_{K}\mathrm{A}^{o}$ $S$ $S$ $P$
$P/S$ Frobenius extension A PS [2]
A complete $(P, S)$ -resolution
. $..arrow X_{s}arrow X_{s-1}d_{s}arrow\cdotsarrow X_{0}arrow X_{-1}arrow d_{1}d_{0}d_{-1}\ldotsarrow X_{-s}arrow X_{-(s+1)}d_{-\epsilon}arrow\ldots$
$\epsilon[searrow]$ $\nearrow\eta$
A
($\epsilon$ , $\eta$ $\Lambda$ complete $(P, S)$ -resolution
Ps $X_{r}(r\in Z)$ $(P, S)$-projective $(P, S)$ -exact
sequence ) $M$ $P$- complete $(P, S)$ -resolution
chain complex
. $..arrow \mathrm{H}\mathrm{o}\mathrm{m}(_{P}X_{1,P}M)arrow \mathrm{H}\mathrm{o}\mathrm{m}(_{P}X_{0,P}M)d_{1}^{*}do^{*d_{-1}^{*}}\mathrm{H}\mathrm{o}\mathrm{m}(_{P}X_{-1,P}M)arrow\cdots$
$f\in \mathrm{H}\mathrm{o}\mathrm{m}(_{P}X_{r-1,P}M)$ $d_{r}^{*}(f)=f\circ d_{r}$
chain complex complete relative cohomology group
$\mathrm{H}^{r}(\mathrm{A}, \Gamma, M)=\mathrm{K}\mathrm{e}\mathrm{r}d_{r+1}^{*}/{\rm Im} d_{r}^{*}$ $(r\in \mathrm{Z})$
$\mathrm{A}$ $Z(\Lambda)$ $\mathrm{H}\circ \mathrm{m}(_{P}X_{r’ P}M)$
\leq Z $(\Lambda)-$
$\mathrm{H}^{r}(\Lambda, \Gamma, M)$ z(\Lambda )-
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$\Lambda/\Gamma$ Frobenius extension dual projective pair
A $r_{1},$ $\ldots,$ $r_{n},$ $l_{1},$ $\ldots,$ $l_{n}$ obenius homomorphism
$\Gamma- \text{ }\backslash \backslash$
$h\in \mathrm{H}\mathrm{o}\mathrm{m}(\mathrm{r}\Lambda_{\Gamma,\mathrm{I}^{\backslash }}\Gamma_{\mathrm{I}^{\backslash }})$
$x\in \mathrm{A}$ $x= \sum_{i=1}^{n}h(xr_{i})l_{i}=$
$\sum_{i=1}^{n}r_{\dot{x}}h(l_{i}x)$
$x \in\Lambda\},M^{\Gamma}\acute{j\mathrm{E}}\text{ }1([5])=’\{m\in M|xm=mx\mathrm{f}\mathrm{o}\mathrm{r}\mathrm{a}11x\{\not\equiv_{\Delta\backslash }^{\Leftrightarrow \mathit{0})\text{ }P-X\mathrm{I}\text{ ^{}\backslash }Ml\acute{-}\mathfrak{F}\backslash \text{ ^{}-}T_{\text{ }}}\Xi:\in\Gamma\},N_{\mathrm{A}/\Gamma}(M)=\{\sum_{i=1}^{n}r_{i}ml_{i}|m\in M^{\Lambda}=\{m\in M|xm=mx\mathrm{f}\mathrm{o}\mathrm{r}\mathrm{a}11$
$M^{\Gamma}\}$ . $\pi_{\mathrm{r}^{1\mathrm{J}}}$
$\mathrm{H}^{0}(\Lambda, \Gamma, M)\simeq M^{\Lambda}/N_{\Lambda/\Gamma}(M)$
A complete $(P, S)$ -resolution $\mathrm{H}^{0}(\Lambda, \Gamma, M)$
2.Cup
[6] Frobenius algebra complete cohomology I cup
Frobenius extension complete relative cohomology x
1 ([5]) $A,$ $B$ PA $r,$ $s$
$\alpha\in \mathrm{H}^{r}(\Lambda, \Gamma, A),$ $\beta\in \mathrm{H}^{s}(\Lambda, \Gamma, B)$ $\alpha\cup\beta\in \mathrm{H}^{r+s}(\Lambda, \Gamma, A\otimes\Lambda B)$
$(\mathrm{i})\sim(\mathrm{i}\mathrm{v})$ $\cup$ cup
(i) $\cup$ Z(A)Z
$\mathrm{H}^{r}(\Lambda, \Gamma, A)\otimes_{Z(\Lambda)}\mathrm{H}^{s}(\Lambda, \Gamma, B)\mathrm{H}^{r+s}(\Lambda, \Gamma, A\otimes_{\Lambda}B)\bigcup_{arrow}$
(ii) $0arrow A_{1}arrow A_{2}arrow A_{3}arrow 0$ $(P, S)$ -exact sequence $P$- $B$
$0arrow A_{1}\otimes\Lambda Barrow A_{2}\otimes\Lambda Barrow A_{3}\otimes\Lambda Barrow \mathrm{O}$ $(P, S)$ -exact
$\alpha\in \mathrm{H}^{r}$ ( $\Lambda,$ $\Gamma$ , A3), $\beta\in \mathrm{H}^{s}(\Lambda, \Gamma, B)$ $\partial(\alpha\cup\beta)=\partial(\alpha)\cup\beta$
$\partial$ con ecting homomorphism
(iii) $0arrow B_{1}arrow B_{2}arrow B_{3}arrow 0$ $(P, S)$ -exact sequence Poe $A$
$0arrow A\otimes \mathrm{A}B1arrow A\otimes\Lambda B2arrow A\otimes_{\Lambda}B_{3}arrow 0$ $(P, S)$ -exact










$(a+N_{\Lambda/\Gamma}(A))\otimes(b+N_{\Lambda/\Gamma}(B))arrow a\otimes b+N_{\Lambda/\mathrm{I}^{\backslash }}(A\otimes_{\Lambda}B)$
[5] [1, p.140] ( A complete $(P, S)$-resolution $X$ ( diagonal
approximation $\triangle$ : $Xarrow X\otimes\Lambda X$
cup cup
2([5](anti-commutativity)) $M$ $P$- $\alpha\in \mathrm{H}^{r}(\Lambda,$ $\Gamma$ ,
$\Lambda),$ $\beta\in \mathrm{H}^{s}(\Lambda, \Gamma, M)$ $\alpha\cup\beta=(-1)^{rs}\beta\cup\alpha$
3 $([5](\mathrm{a}\mathrm{s}\mathrm{s}\mathrm{o}\mathrm{c}\mathrm{i}\mathrm{a}\mathrm{t}\mathrm{i}\mathrm{v}\mathrm{i}\mathrm{t}\mathrm{y}))A,$ $B,$ $C$ PC $\alpha\in \mathrm{H}^{r}(\Lambda,$ $\Gamma$ ,
$A),$ $\beta\in \mathrm{H}^{s}(\Lambda, \Gamma, B),$ $\gamma\in \mathrm{H}^{s}(\Lambda, \Gamma, C)$ $(\alpha\cup\beta)\cup\gamma=\alpha\cup(\beta\cup\gamma)$
$\oplus_{r\in \mathrm{Z}}\mathrm{H}^{r}(\Lambda, \Gamma, \Lambda)$
3.Complete relative cohomology
2 A $K$ algebra, $\Gamma$ subalgebra
$\Lambda/\Gamma$ Frobenius extension $\Gamma/K$
Frobenius extension $\Lambda/\Gamma,$ $\Gamma/K$ obenius extension
$\Lambda/K$ obenius extension PR $M$
$\mathrm{H}^{r}(\Lambda, K, M)$ A complete $(P, K)$-resolution $Y$
SS $M$ $\mathrm{H}^{r}(\Gamma, K, M)$ $\Gamma$ complete $(S, K)$ -resolution $Z$
($\Gamma/K$ Frobenius extension $S={\rm Im}(\Gamma\otimes_{K}\Gamma^{o}arrow$
$\Lambda\otimes_{K}\Lambda^{o})\simeq\Gamma\otimes_{K}\Gamma^{\mathrm{o}}$ ) $Q=\Gamma\otimes_{K}\Lambda^{o}$ $Q$
$\Gamma\otimes_{K}\Lambda^{o}arrow\Lambda\otimes_{K}\Lambda^{o}(=P)$ $P$
$Y$ $Z\otimes_{\Gamma}$ A A complete $(Q, K)$-resolution P-
$M$
$\mathrm{H}^{r}(\mathrm{H}\mathrm{o}\mathrm{m}(QY, QM))\simeq \mathrm{H}^{r}(\mathrm{H}\mathrm{o}\mathrm{m}(QZ\otimes\Gamma\Lambda, QM))$
$\mathrm{H}\mathrm{o}\mathrm{m}(QZr\otimes\Gamma\Lambda, QM)\simeq \mathrm{H}\mathrm{o}\mathrm{m}(sZ_{r’ S}\mathrm{H}\mathrm{o}\mathrm{m}(\Lambda_{\Lambda}, M_{\Lambda}))\simeq$
$\mathrm{H}\mathrm{o}\mathrm{m}(sZ_{r’ S}M)$
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$\mathrm{H}^{r}(\mathrm{H}\mathrm{o}\mathrm{m}(_{QQ}Z\otimes_{\Gamma}\Lambda,M))\simeq \mathrm{H}^{r}(\Gamma, K, M)$
2
$\mathrm{H}^{r}(\mathrm{H}\mathrm{o}\mathrm{m}(QY, QM))\simeq \mathrm{H}^{r}(\Gamma, K, M)$
$\mathrm{H}\mathrm{o}\mathrm{m}(PYr’ PM)arrow \mathrm{H}\mathrm{o}\mathrm{m}(QYM)r’ Q$
$\mathrm{H}^{r}(\Lambda, K, M)arrow \mathrm{H}^{r}(\mathrm{H}\mathrm{o}\mathrm{m}(QY_{1}QM))$
restriction homomorphism
${\rm Res}^{r}$ : $\mathrm{H}^{r}(\Lambda, K, M)arrow \mathrm{H}^{r}(\Gamma, K, M)$ $(r\in \mathrm{Z})$
$\mathrm{H}^{r}(\Gamma, K, M)\simeq \mathrm{H}^{r}(\mathrm{H}\mathrm{o}\mathrm{m}(_{QQ}Y,M))$
$\mathrm{H}\mathrm{o}\mathrm{m}(QYr’ QM)arrow \mathrm{H}\mathrm{o}\mathrm{m}(_{P}Y_{r’ P}M)(f\in \mathrm{H}\mathrm{o}\mathrm{m}(QYr’ QM)$
$f arrow[yarrow\sum_{i}^{n}r_{i}f(l_{i}y)])$
$\mathrm{H}^{r}(\mathrm{H}\mathrm{o}\mathrm{m}(QY, QM))arrow \mathrm{H}^{r}(\Lambda, K, M)$
corestriction homomorphism
Cor : $\mathrm{H}^{r}(\Gamma, K, M)arrow \mathrm{H}^{r}(\Lambda, K, M)$ $(r\in \mathrm{Z})$
A complete $(P, K)$-resolution $Y$ PY $Y_{r}$ $(P, K)$ -projective
$P/K$ hobenius extension $(P, K)$ -injective
$Y$ A $(P, K)$-projective resolution $(P, K)$-injective resolution
1 A identity homomorphism
Inf” : $\mathrm{H}^{r}(\Lambda,\Gamma,M)arrow \mathrm{H}^{r}(\Lambda, K,M)$ $r\geq 1$
$\mathrm{D}\mathrm{e}\mathrm{f}^{\Gamma}$ : $\mathrm{H}^{r}(\Lambda, K, M)arrow \mathrm{H}^{r}(\Lambda, \Gamma, M)$ $r\leq-1$
( inflation homomorphism, deflation homomorphism
) 1 $\mathrm{H}^{0}(\mathrm{A}, K, M)$ $M^{\Lambda}/N_{\mathrm{A}/K}(M),$ $\mathrm{H}^{0}(\Lambda, \Gamma, M)$
$M^{\Lambda}/N_{\Lambda/\Gamma}(M)$
$\ovalbox{\tt\small REJECT} \mathrm{E}$ $\mathrm{H}^{0}(\Lambda, K, M)arrow \mathrm{H}^{0}(\Lambda, \Gamma, M)(m+$
$N_{\Lambda/K}(M)\in \mathrm{H}^{0}(\Lambda, K, M)$ $m+N_{\Lambda/K}(M)arrow m+N_{\Lambda/\Gamma}(M))$
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$\mathrm{D}\mathrm{e}P$
4 ${\rm Res}^{r},$ $\mathrm{C}\mathrm{o}\mathrm{r}^{r}$ , Inf”, $\mathrm{D}\mathrm{e}\mathrm{f}\mathrm{r}$
4([5]) $N$ P) P) $N^{i}(\mathrm{i}\geq 0)$ $N^{0}=N,$ $N^{i}=$
$\mathrm{H}\mathrm{o}\mathrm{m}({}_{Q}P, QN^{i-1})(i\geq 1)$ $r\geq 1$ $\mathrm{H}^{n}(\Gamma, K, N^{r-n})$
$=0(0<n<r)$
$0arrow \mathrm{H}^{r}(\Lambda,\Gamma, N)arrow \mathrm{H}^{r}(\mathrm{n}\mathrm{f}^{\Gamma}\Lambda, K, N)\mathrm{H}^{r}(\mathrm{I}{\rm Res}_{arrow}r\Gamma, K, N)$
5([5]) $M$ $P$- $P$- $M_{i}(\mathrm{i}\geq 0)$ $M_{0}=M,$ $M_{i}=$
$P\otimes QMi-1(\mathrm{i}\geq 1)$ $r\geq 0$ $\mathrm{H}^{-n}(\Gamma, K, M_{r-n})=0$
$(0\leq n\leq r-1)$
$0arrow \mathrm{H}^{-r}(\Lambda, \Gamma, M)\mathrm{e}arrow \mathrm{H}^{-r}(\Lambda, K, M)0arrow \mathrm{H}^{-r}(\mathrm{D}\mathrm{f}^{-r}\mathrm{C}\mathrm{r}^{-r}\Gamma, K, M)$
4 [3] 5 $r=0$
$4.\mathrm{C}\mathrm{u}\mathrm{p}$ Complete relative cohomology
${\rm Res}^{r}$ cup [7] $1_{\mathit{1}}\backslash$ [5]
cup Infr , $\mathrm{D}\mathrm{e}f$
1([5]) $A,$ $B$ PA $\alpha,$ $\beta,$ $\alpha’,$ $\beta’$ $\mathrm{H}^{r}(\Lambda, \Gamma, A),$ $\mathrm{H}^{s}(\Lambda,$
$\Gamma$ ,
$B),$ $\mathrm{H}^{r}(\Lambda, K, A),$ $\mathrm{H}^{\mathrm{s}}(\Lambda K, B)\}$
(1) In$f^{+s}(\alpha\cup\beta)=\mathrm{I}\mathrm{n}f(\alpha)\cup \mathrm{I}\mathrm{n}\mathrm{f}^{s}(\beta)(r\geq 1, s\geq 1)$
(2) $\mathrm{D}\mathrm{e}f^{+s}(\alpha’\cup\beta’)=\mathrm{D}\mathrm{e}f(\alpha’)\cup \mathrm{D}\mathrm{e}\mathrm{f}^{s}(\beta’)(r\leq 0_{7}s\leq 0)$
(3) $\mathrm{D}\mathrm{e}\mathrm{f}^{r+s}(\alpha’\cup \mathrm{I}\mathrm{n}\mathrm{f}^{s}(\beta))=\mathrm{D}\mathrm{e}\mathrm{f}^{\mathrm{r}}(\alpha’)\cup\beta(r<0, s\geq 1, r+s\leq 0)$
(4) $\mathrm{D}\mathrm{e}f^{+s}$(Inf $(\alpha)\cup\beta’$ ) $=\alpha\cup \mathrm{D}\mathrm{e}\mathrm{f}^{s}(\beta’)(r\geq 1, s<0, r+s\leq 0)$
(5) $\mathrm{I}\mathrm{n}\mathrm{f}^{r+s}$ (Def $(\alpha’)\cup\beta$) $=\alpha’\cup \mathrm{I}\mathrm{n}\mathrm{f}^{s}(\beta)(r\leq 0, s\geq 1, r+s\geq 1)$
(6) $\mathrm{I}\mathrm{n}f^{+s}(\alpha\cup \mathrm{D}\mathrm{e}\mathrm{f}^{s}(\beta’))=\mathrm{I}\mathrm{n}\mathrm{f}^{r}(\alpha)\cup\beta’(r\geq 1, s\leq 0, r+s\geq 1)$
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